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PROVIDING CUSTOM AUDIO PROFILE IN WIRELESS DEVICE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[1001] The present invention is directed generally to a method and apparatus for 

use in a wireless device and, more particularly, to a method and apparatus for providing a 
custom audio profile in a wireless device. 

Description of the Background 

j% 

|5 [1002] A person garners elements of that person's self image from the identity 

Ul and appearance that person feels he or she outwardly presents. An important factor in the 

Rj 

s p identity and appearance a person presents is the way that person sounds. Due to 

j intracranial resonance and other factors, a person rarely sounds, in actuality, the same as 

M" that person thinks he or she sounds. Thus, persons are not presenting outwardly the same 

ni 

svj identity and appearance they think they are, and, if alerted to that fact, persons may suffer 

j*f damage to their respective self-images. 

[1003] Much of this damage to self-image may stem from the way persons 

present themselves over the telephone. Due to the fact that a person cannot, by his or her 
expression or body language, convey emotion over the telephone, that person may sound 
passive, meek or, indifferent over the telephone, rather than sounding the way that person 
intended to sound. 

[1004] Therefore, the need exists for a telephone that can support a person's self 

image by allowing that person to sound the way that person desires to sound, to convey 
the image and emotions that he wants to convey, while allowing him, if desired, to retain 
a certain level of recognizability, understandability, or clarity. 
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BRIEF SUMMARY OF THE INVENTION 

[1005] The present invention is directed to an apparatus for providing a custom 

profile in a wireless device. The apparatus includes a memory into which at least one 
criterion is entered by the user, a receiver that receives an audio signal, a comparator that 
receives the audio signal from the receiver, and that receives at least a first of the least 
one criterion from the memory, and that compares the audio signal to the first criterion, 
and an adjustor that adjusts the audio signal based on the result from the comparator. 
[1006] The present invention also includes a method of modifying an audio 

profile in a wireless device. The method includes the steps of entering, by a user of the 
wireless device, of a first criterion, comparing an audio signal received by the wireless 
device to the first criterion, adjusting the audio signal based on the output of the 
comparing step, and playing the adjusted audio signal to the user, or broadcasting the 
adjusted audio signal to a remote caller. 

[1007] The present invention solves problems experienced with the prior art 

because it provides a telephone that can support a user's self image by allowing that 
person to sound the way that person desires to sound, and that helps the user convey 
certain emotions over the telephone, while allowing the user, if the user desires, to retain 
a certain level of recognizability, understandability, or clarity. Those and other 
advantages and benefits of the present invention will become apparent from the detailed 
description of the invention hereinbelow. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

[1008] For the present invention to be clearly understood and readily practiced, 

the present invention will be described in conjunction with the following figures, 
wherein: 

[1009] FIG. 1 is a schematic diagram illustrating an apparatus for providing a 

custom profile in a wireless device; 

[1010] FIG. 1A is a schematic diagram illustrating an apparatus for providing a 

custom profile in a wireless telephone; 
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[1011] FIG. 2 is a flow diagram illustrating the method of modifying an audio 

profile in a wireless device; and 

[1012] FIG. 3 is a flow diagram illustrating more particularly one embodiment of 

the method of FIG.2. 

DETAILED DESCRIPTION OF THE INVENTION 

[1013] It is to be understood that the figures and descriptions of the present 

invention have been simplified to illustrate elements that are relevant for a clear 
understanding of the present invention, while eliminating, for purposes of clarity, many 
other elements found in a typical wireless device. Those of ordinary skill in the art will 
recognize that other elements are desirable and/or required in order to implement the 
present invention. However, because such elements are well known in the art, and 
because they do not facilitate a better understanding of the present invention, a discussion 
of such elements is not provided herein. 

[1014] FIGs. 1 and 1A are schematic diagrams illustrating an apparatus 10 for 

providing a custom profile in a wireless device 12. The apparatus 10 includes a memory 
14, a receiver 16, a comparator 18 that compares an audio signal 20 to a first criterion 22, 
and an adjustor 24 that adjusts the audio signal 20. 

[1015] The memory 14 is included within the wireless device 12. The memory 

device 14 may be any device known in the art capable of storing a criterion, and capable 
of having that criterion read from the memory after storage. For example, in one 
embodiment, the memory 14 is a RAM. The user 30 of the wireless device 12, for 
example, enters at least one criterion 22 into the memory 14 of the wireless device 12. 
The at least one criterion 22 may also, in alternative embodiments, be entered into the 
wireless device 12 by a manufacturer of the wireless device 12, a programmer of the 
wireless device 12, a service provider for the wireless device 12, or a remote caller 32 to 
the wireless device 12. In the embodiment wherein the user 30 enters the at least one 
criterion 22, the at least one criterion 22 may be entered by the user 30 pressing a key to 
select an audio filter. For example, speech templates 40 may be available, with one 
speech template 40 corresponding to each of the numbers 1 through nine on a keypad of 
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the wireless device 12. Alternatively, the at least one criterion 22 may be entered by the 
user 30 selecting a previously adjusted audio signal configuration. 

[1016] The at least one criterion 22 is a value to which an audio signal 20 is 

compared in order to assess features of the audio signal 20. The at least one criterion 22 
may be understandability of the audio signal 20, or clarity of the audio signal 20, or of 
components, such as frequency components, of the audio signal 20. The at least one 
criterion 22 may also be variance from a pre-determined value of the audio signal 20, or 
of a component of the audio signal 20, or may be recognizability of the audio signal 20. 
For example, the audio signal 20 may be a word spoken by the user 30 or by a remote 
caller 32. The understandability of the audio signal 20 would then be the factor or factors 
that contribute to the ability of a listener to make out the word spoken. 
[1017] One component of understandability would be the size and distribution of 

the frequency peaks for pronunciation of certain sounds, such as vowels and consonants, 
for example. Consonants, for example, have peaks at higher frequencies than do vowels. 
Boosting the gain at higher frequencies leads to greater understandability, since even 
people with ordinary hearing do not hear higher frequencies as well as they hear lower 
frequencies. The hearing-impaired often are unable to hear significant quantities of high- 
frequency sound at all. 

[1018] The clarity of the audio signal 20 would then be the factor or factors that 

contribute to the ease with which the listener can understand the audio signal 20, such as 
the ease with which the listener can hear the frequency that corresponds to the 
pronunciation of a consonant. The variance of the audio signal 20 would then be the 
factor or factors that contribute to the difference of the audio signal 20 from the normal 
value of such an audio signal 20. The pre-determined normal value may be, for example, 
a normal audio signal 20 for a particular speaker, or a normal range of audio signals 20 
for a person, an animal, and so on. In such an instance, the user 30 might want to vary 
from the normal signal 20, such as to add flair to the user's voice, but not reach the point 
of no longer being recognizable as that user 30. Alternatively, the at least one criterion 
22 may be a value specific to each of various users 30, or to one user 30, such as 
compensation for a hearing deficiency of the user 30, or specific to each of various 
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remote callers 32, or to one remote caller 32, such as compensation for a hearing 
deficiency of the remote caller. 

[1019] In another preferred embodiment, the first criterion 22 is a voice profile 

template 40. The voice profile template 40 may be that of a user 30, or that of a remote 
caller 32 to the wireless device 12. The voice profile 40 may be a voice template having 
characteristics that the user 30 desires the audio signal 20 to have. Due to intracranial 
echoing and interference, a user's voice often does not sound as the user 30 desires. 
Rather, the user 30 could desire the user 30, or the remote caller 32, to sound like a third 
party, such as a mother-in law, or a fictional character. For example, the voice profile 
template 40 may be John Wayne, or Bugs Bunny. Additionally, various subjective 
criteria may be provided, such as the user 30 desiring to sound unassuming or 
authoritative, and these subjective criteria, or any additional criteria, may be provided by 
the manufacturer and stored within the wireless device 12, or may be iteratively provided 
by the user 30 through the series of playbacks and adjustments provided for hereinbelow. 
[1020] The receiver 16 receives the audio signal 20. The audio signal 20 may be 

incoming or outgoing, and thus the receiver 16 is herein defined as any device that 
receives incoming or outgoing audio signals 20 to or from the wireless device 12. Thus, 
for example, the receiver 16 may be a standard telephone mouthpiece, and the hardware 
that corresponds thereto, for sending audio signals 20 from the user 30, or an antenna of 
the wireless device 12, for receiving audio signals 30 sent from the remote caller 32. If 
the signal is incoming, a plurality of first voice profile templates (identity templates) can 
be compared against the signal to determine the identity of the speaker. Once the speaker 
has been identified, any of a second plurality of templates can be used to modify the 
voice, depending on the identity of the speaker or any other desired factor or factors. 
[1021] The comparator 18 receives the audio signal 20 from the receiver 16, and 

receives at least one criterion 22 from the memory 14. The comparator 18 compares the 
audio signal 20 to the first criterion 22, and outputs at least one result 50 from the 
comparison. The comparator 18 is any device known in the art that compares two 
quantities and outputs a result of the comparison. In one embodiment, the comparator 18 
is a signal processor, such as a DSP. An output display 42 is preferably provided in the 
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wireless device 12, and that output display 42 may provide feedback 44 to the user 30 of 
the at least one result 50 from the comparator 18. 

[1022] The adjustor 24 adjusts the audio signal 20 based on the result 50 of the 

comparator 18. In a preferred embodiment, the adjustor 24 is automated. In an 
alternative embodiment, the user 30 of the wireless device 12 may control the adjustor 
24. The adjustor 24 may be any device known in the art that responds to an output 50 of 
a comparator 18, and adjusts an audio signal 20 for broadcast based on the result 50 of 
the comparison 18, such as a signal processor. The adjustor 24 may include a filtering 
combination 60 or filtering system that adjusts the voice characteristics of the user 30, or 
of the remote caller 32, to match the at least one criterion 22. One filter may be provided, 
as is known in the art, for each audio signal 20, or numerous filters may be provided, and 
a single filter may then correspond to only a component, such as a frequency component, 
of the audio signal 20. 

[1023] In operation, the user may enter a first criterion 22 that is at least one 

stored recognition template 40. The stored recognition template 40 is a set of pre- 
determined voice characteristics. The audio signal 20 is then compared to the stored 
recognition template 40, and the result 50 from the comparator 18 may then cause the 
adjustor 24 to run the audio signal 20 through free-form voice modification filtering 60 to 
heighten understandability or reduce variance from the at least one stored recognition 
template 40. 

[1024] In another preferred embodiment, the stored recognition template 40 may 

be a user desired speech profile, i.e., what the user 30 desires to sound like, or what the 
user 30 desires the remote caller 32 to sound like. Each stored recognition template 40 
may correspond to a key pressable by the user 30 of the wireless device 12. The result 50 
of the comparator 18 is a percent variance of the audio signal 20 from the stored 
recognition template 40. This percent variance may then be assigned a single word 
rating, based on the one word spoken by the user 30 as the audio signal 20, or based on 
one word received from the remote caller 32 at the wireless device. Alternatively, several 
words or phrases may be received as the audio signal 20, and the comparator 18 may 
generate a plurality of percent variances for the plurality of audio signals 20. This 
plurality of percent variances then forms a multi-word rating, which multi-word rating 
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may be a cumulative rating, or an averaged rating of the single word ratings 
corresponding to each of the plurality of percent variances. The percent variance 
measurement is preferably a statistical comparison of voice characteristics in the audio 
signal 20 and of the first criterion 22. The voice characteristics compared may be, but are 
not limited to, the frequency content of the audio signal 20 and the frequency location of 
the audio signal 20. 

[1025] The apparatus 10 for providing a custom profile in a wireless device 12 

preferably also includes an audio player 70 that plays back the audio signal 20 after the 
audio signal 20 is received, and again after the audio signal 20 is adjusted. The audio 
player 70 may play the audio signal from a remote caller 32 to the user 30 after the audio 
signal 20 is adjusted, or may play back the audio signal 20 from the user 30 after 
adjustment of the audio signal 20. 

[1026] FIG. 2 is a flow diagram illustrating the method 100 of modifying an 

audio profile in a wireless device of the present invention. The method includes the step 
102 of entering, by a user of the wireless device, of a first criterion, the step 104 of 
comparing an audio signal received by the wireless device to the first criterion, the step 
106 of adjusting the audio signal based on the comparison, and the step 108 of playing 
the adjusted audio signal to the user, or the step 110 of broadcasting the adjusted audio 
signal to a remote caller. 

[1027] A user of the wireless device performs the step 102 of entering a first 

criterion. The first criterion may be, for example, understandability, clarity, variance 
from a pre-determined normal value, recognizability, substantially as discussed 
hereinabove with respect to FIG. 1. The entering step 102 may be performed by the user 
pressing a key to select a pre-stored comparative template as the first criterion, for 
example. 

[1028] The step 104 of comparing an audio signal received by the wireless device 

to the first criterion may be performed, for example, by a signal processor. The 
comparing step 104 generates at least one result of the comparison. The comparing step 
104 may include, for example, evaluating the audio signal against at least one stored 
recognition template. The stored recognition template may be a user desired speech 
profile. Numerous stored recognition templates may be stored on the wireless device, 
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and each stored recognition template may, for example, correspond to a key on a keypad 
of the wireless device. The user would then select the desired template before the 
comparing step 104. 

[1029] The evaluating may be a running of the audio signal through free-form 

voice modification filtering to heighten understandability and reduce variance from the at 
least one stored recognition template. For example, the user may desire that his or her 
boss sound like a duck. The comparing step 104 would thus run the incoming audio 
signal of the boss's voice through a voice modifier to assess what filtering would best 
reduce the variance between the boss's actual voice audio signal and a duck. Thus, in this 
instance, the evaluating of the comparing step 104 might include statistically comparing 
to, and assigning a percent variance of the audio signal from, the stored recognition 
template of a duck. The percent variance is then preferably assigned a single word rating. 
[1030] This evaluating may be repeated for a plurality of audio signals. In the 

embodiment wherein the evaluating is repeated for numerous audio signals, a plurality of 
percent variances may be generated, leading to a multi-word rating. This multi-word 
rating may be a cumulative rating for all words that are statistically compared, or may be 
an averaged rating of the single word ratings corresponding to each of the plurality of 
percent variances. More specifically, the percent variance may be calculated by 
statistically comparing voice characteristics, such as frequency content and frequency 
location. 

[1031] The step 106 of adjusting the audio signal is performed based on the result 

of the step 104 of comparing. In the above example, the step 106 of adjusting would 
include the adjustment, through filtering, of the audio signal to form the audio signal into 
that of a duck. The filtering of the adjusting step 106 may include boosting a particular 
frequency of the audio signal. The adjusting step 106 is preferably performed 
automatically by the wireless device, but may be responsive to an input from the user of 
the wireless device, wherein the input from the user is based on at least one result of the 
comparing step. The at least one result may be provided to the user as feedback 
displayed, for example, as an icon on a display screen of the wireless device. The step 
106 of adjusting may include such adjustments as boosting particular frequencies in order 
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to improve the clarity of at least one consonant, vowel, or other sound pronunciation, or 
to compensate for a hearing deficiency of the user or of the remote caller. 
[1032] Finally, the step 108 of playing the adjusted audio signal to the user after 

adjustment of the audio signal, or the step 110 of broadcasting the adjusted audio signal 
to a remote caller, is performed. In a preferred embodiment, the playback to the user is 
performed after a delay following the receipt of the audio signal from the user in the form 
of the user speaking, to prevent interference and sound interaction, such as intracranial 
interference, for example. Also in a preferred embodiment, the delay is preferably 
minimized between the receipt of the audio signal from the remote caller and the 
playback to the user, thereby allowing real-time conversation on the wireless device. 
[1033] FIG. 3 is a flow diagram illustrating more particularly one embodiment of 

the method 100 of FIG.2. The method 100 includes the step 202 of recording an audio 
signal, the step 204 of playing back the audio signal to a user of the wireless device, the 
step 206 of polling the user to selectively apply filtering to the played back audio signal, 
the step 208 of filtering the audio signal according to step of polling of the user, the step 
of playing back the filtered audio signal to the user, the repeating of the polling, filtering, 
and playing back steps until the user elects, upon the polling, to retain a then current 
filtering configuration, which then current filtering configuration becomes the audio 
profile, and the step 214 of applying the audio profile to a subsequent audio signal. 
[1034] During the polling step 206, the user may elect to selectively apply 

filtering by pressing a numbered key on the wireless device. The numbered key 
preferably corresponds to a pre-stored speech template. The filtering step 208 then 
includes the filtering selected by the user during the polling step. 

[1035] The audio signal of FIG. 3 may be an incoming audio signal to the 

wireless device from a remote caller, or an outgoing audio signal from the wireless 
device to a remote caller. The subsequent audio signal may be an outgoing audio signal 
from the wireless device to a remote caller, or an incoming audio signal to the wireless 
device from a remote caller. 

[1036] Those of ordinary skill in the art will recognize that many modifications 

and variations of the present invention may be implemented. The foregoing description 
and the following claims are intended to cover all such modifications and variations. 



